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Age-Related Mobbing Behavior in Brown
Jays
James W. Ford V
Biological Aspects of Conservation, University of Wisconsin, Madison
_____________________________________________________________________________________________

ABSTRACT
Mobbing behavior is one way birds respond to the threat of a predator. I studied the mobbing behavior of
Brown Jays (Cyanocorax morio) in Monteverde, Costa Rica. Brown Jays are included in the 3% of bird
species that breed cooperatively. I was curious whether the competitive nature of obtaining a breeding
position was related to mobbing in any way. Were the jays mobbing to increase individual fitness or
inclusive fitness? I divided the birds into three age groups (juvenile, sub-adult, and adult) and tried to
measure aggression between the groups. I used myself, a rubber snake model painted to resemble a Boa
constrictor, and an owl model to elicit a mobbing response. Results of Chi-square tests show that subadults were more likely to call first and more often in response to a predator model. It also showed that
adults were more likely to fly, or swoop at the predator model. Results indicated that while sub-adults are
more likely to mob to increase inclusive fitness, adults might be acting more to increase individual fitness.
To support these results, however, further research is needed on banded individuals in order to determine
sex and breeding status.

RESUMEN
Comportamiento queue attest as ulna modal queue respond e los pears a los depredadores. Yo estudie este
comportamiento an los pajaros se llaman Cyanocorax morio, or piapias. Piapias son parte del 3% e los
especies de pájaros que esta cooperativa. Era curioso encontrar si el comportamiento que atesta y la casta
cooperativa eran relacionada. Eran los piapias aggressivo contra los depredadores debido a altruism o
interés propio. Me dividí los pajaros en grupos de tres; juveniles, jóvenes, y adultos. Utilice mismo, un
sierpe caucho pintado como un Boa constrictor, y un búho plástico para les provocan los piapias.
Resultdos ayudan que el comportamiento de atestas de los jóvenes es altruista, y el comportamiento de
atesta de los adultos es de interés propio. Para verificar estes resultados, sin embargo, mucho investigación
es necesario.

INTRODUCTION
Mobbing has been defined, in this case for birds, as "a demonstration made by a bird
against a potential or supposed enemy belonging to another and more powerful species; it
is initiated by the weaker species, and is not a reaction to an attack upon the individual,
mate, nest, eggs, or young." (Hartley, 1950) Aggressive mobbing is more or less unique to
birds and large primates living in multi-male groups. Experiments have shown that
baboons and chimpanzees will mob jaguar models (Kortlandt, 1972).
Why would mobbing behavior be beneficial? Mobbing may serve to increase
individual fitness, inclusive fitness, which is the cornerstone of kin selection theory
(Hamilton, 1964), or both. Individual fitness may be enhanced through selfish herd,

reciprocal altruism, or direct defense of offspring. Mobbing may also serve to protect kin
at personal expense, which would indirectly increase fitness of the group and the inclusive
fitness of the sacrificed individual.
Mobbing in birds is restricted to a few social species. The Brown Jay is a
cooperatively breeding species that exhibits mobbing. Brown Jays belong to the Corvidae
family, which consists of the jays, ravens, and crows. Cyanocorax morio ranges from the
Rio Grande Valley of Mexico to the Bocas Del Toro Mountains of northern Panama.
They commonly flock in groups of seven to ten individuals (Lawton, 1983). The group
consists of juveniles, young adults and mature adults. It is difficult to obtain a breeding
position in Brown Jays, and most birds have to wait years in order to acquire one. Of eight
individuals that obtained breeding positions from 1994 to 1996, seven were five to eight
years old and one was three. Nineteen out of 21 birds that obtained breeding positions
from 1994 to 1996 had been helping for at least one year in the group where they obtained
positions. Non-breeding helpers are sub-adults and adults that are waiting in line for a
breeding a position. Helpers build nests; feed breeding females, nestlings, and fledglings;
and defend the nest and young from predators. (Williams and Lawton, 2000). An
important aspect of successful nesting is anti-predator defense of the brood through
mobbing by group members of all ages.
Brown Jay age is easily identifiable because their soft parts (eye ring, bill, feet, and
legs) harden and change from yellow to black as they get older. Brown Jays of different
ages may have different risks and rewards associated with mobbing. Adults are either
breeders or soon-to-be breeders, and they therefore have the most to lose. Mobbing
behavior in adults may reflect an attempt to increase individual fitness. Sub-adults have
longer to wait for a breeding position and therefore have the least to lose. They are more
likely to mob in order to increase inclusive fitness. Recently fledged birds, or juveniles,
may exhibit restricted mobbing due to high risk to predation, or lack of experience. In this
study, I use predator models to assess these hypotheses of age-related mobbing in Brown
Jays.
MATERIALS AND METHODS
Study Site and Mob Solicitation
From the weeks of April 10 to May 10, I studied the mobbing behavior of Brown Jays in
Montverde, Costa Rica. The weeks of April 10 to April 24 were largely spent searching
for and locating active nests of Brown Jays with the help of local Brown Jay expert,
Benito Guindon. The remaining weeks were spent observing mobbing behavior. I used
three types of potential predator models to elicit the mobbing response: myself, a rubber
snake painted to resemble a Boa constrictor, and a plastic model of a Great Horned Owl
painted to resemble a Spectacled Owl. Each potential predator was placed approximately
10 meters from the nesting tree.
Age Determination
I wanted to determine who was doing what in terms of mobbing. Brown Jays are

sexually monomorphic but individuals can be distinguished by age coloration. Juveniles
(1-2 years old) have yellow eye rings, bills, feet and legs. As the bird ages, these soft
parts harden and become black (Lawton, 1983). I therefore assigned mobbing birds to
three different age groups during observation:
1) Juvenile: young birds with totally yellow eye rings, bill, feet and legs.
2) Sub-Adult: birds with intermediate coloration of both black and yellow on the
eye ring, bill, feet, and legs.
3) Adult: mature birds with all black eye rings, bill, feet and legs.
Age Related Mobbing Behavior
For each mobbing observation, I recorded the ages of the birds exhibiting the
following behaviors:
1) First Call: Brown Jays make a characteristic "piapia" sounding call when
mobbing. This is the first of these calls in response to the potential predator.
This call being a mobbing session.
2) Lead Approach: the first change of a perch to one closer to the potential
predator.
3) Lead Swoop: first flight directed at the potential predator that reaches within
a few feet of the potential predator before returning to a perch.
4) Call Resume. The first call made after all subsequent calling has ceased for
at least one minute.
5) Calling Frequency: I recorded the number of individuals of each age group
who were calling at three-minute intervals for thirty minutes. This procedure
was performed a total of six times. Four nests were used; two nests were
visited once and two nests were visited twice.
6) Total Swoops: I recorded the total number swoops (directed flights at the
potential predator that reach within a few feet of the potential predator before
returning to perch) for each age group. This procedure was performed twice
on four out of my five nests for a total of eight trials.

RESULTS
Nesting Areas
Eght nests were located. Three of these nests failed before testing commenced. Of the
remaining, three nests were found in open pastures and situated in trees that were either
the only ones in the pasture, or on the edge of the open pasture. The other two nests were
found in pastures with several other trees.
Summary of Mobbing Behavior
Upon recognition of the potential predator, an individual bird would usually
vocalize the characteristic "Piapia" call. Others would join in and a chorus of "Piapia"
calls would ensue. Then an individual would change perches and move towards the
potential predator, and others would follow until all mobbers were on perches near the

potential predator. The mobbing usually culminated in a series of swooping behaviors. An
individual would leave its perch and fly directly at the potential predator, and pull up a
few away from it and return to its perch. After this first swoop, many others would
follow. After swooping ceased, often times all calling ceased also. Then one individual
would usually resume calling and others would join in again.
Responses to Potential Predators
1) My presence: The jays called at me, and approached me, but never swooped.
This was the first predator "model" I used, so I did not know much about the
mobbing behavior of the jays. These observations simply defined the sequential
behaviors of the mobbers, and determined relative ages.
2) Snake Model: A Boa constrictor model did not elicit any response from the
Jays. It was attempted once on each of the five nests, and the birds never
reacted to it. The little mobbing that did occur during these trials was most
likely due to my presence, and not the snake model.
3) Owl Model: The only data that are included below are from the responses to
the owl model. Each of the five nests was observed four different times on
different days for 30 minutes each. The thirty-minute trials began with the
first call in response to the owl model. Out of these twenty trials, four yielded
no response at all. These "non-responsive" trials were observed in groups that
had nests in pastures with several trees in it, while groups nesting in pastures
with only one tree responded 100% of the time. The data set below includes
only the 16 successful trials in response to the owl model.
Age Related Mobbing Behavior
A Chi-square test was performed on each of the following observed behaviors to
determine whether or not a significant difference existed between age groupings. Since the
number of juveniles, sub-adults, and adults varied from trial to trial at each nest, I reported
the relative proportion of each age group present in each test.
1) First Call: I found that a significant difference did exist between age and to
who was making the first call. Sub-adults were more likely to be first callers
(X2= 10.28, c.v.= 5.99. p<0.05). Out of 16 trials with 7 juveniles, 24 subadults, and 44 adults, sub-adults called first 11 times. This represents 69% of
the first calls, despite sub-adults representing just 32% of the total individuals
observed. This means that sub-adults were first to call over twice as
frequently as expected at random. Juveniles were never first to call, and
adults representing 59% of the total individuals observed, called first just over
30% of the time. (n=5/16 trials, see fig.l)
2) Lead Approach: There was no significant difference in the age group of
individuals approaching first. However, there was a trend for sub-adults to
lead approaches more often than random (X2=5.66, d.f. = 5.99, p>0.05). Out of
15 trials with 7 juveniles, 23 sub-adults, and 43 adults, sub-adults were the

first to approach 9 times. This means that sub-adults led approaches 60% of
the time, despite representing only 31.5% of the total individuals observed.
Juveniles were never first to approach. Adults led approaches 40% of the time
while constituting 59% of the total individuals observed. (n= 6/15 trials, see
fig. 2)
3) Lead Swoopers: The was no significant difference found in which age group
is more likely to be lead swoops (X2=1.18, c.v.= 5.99, p>0.05). Data include
8 trials with 1 juvenile, 13 sub-adults, and 33 adults in total. Juveniles were
never first to swoop, sub-adults swooped first 2 times (25% of the time), and
adults swooped first 6 times (75% of the time). This means that while
juveniles swooped first less often than expected, sub-adults and adults
swooped first about as often as expected. (See fig. 3)
4) Call Resume: The chi-square test suggested that there was no significant
difference in which age group was more likely to resume calling when all
other calls cease for more than a minute (X2= 1.49, c.v.= 5.99, p>0.05, see fig.
4). Data include 15 trials with 7 juveniles, 23 sub-adults, and 43 adults in
total. Juveniles resumed calling 1 time, sub-adults 7 times and adults 7 times.
5) Calling Frequency: Of the four nests that were tested for call frequency, only
one of the four (nest 3) showed a significant difference in which group was
calling most frequently (X2= 11.14, c.v. =5.99, p<0, 05). In this one nest, subadults call more often, and adults call less often than expected. Of the 7 birds
observed at this nest, 1 was juvenile, 2 were sub-adults, and 4 were adults. Of
the 14 calls recorded juveniles called 0 times. Sub-adults called 10 times (72%
of total calls), despite representing 29% of the birds present. Adults called 4
times (28% of total calls) despite representing 57% of the birds present. Nest 1
yielded insignificant results (X2=0.08, c.v.=3.84, p>0.05) It included a total of
3 sub-adults (23% of total individuals present) and 10 adults (77% of total
individuals present). Of the 56 calls recorded, adults called 44 times (79% of
the time) and sub-adults 12 times (21% of the time); both calling about as
often as expected. Nest 2 yielded insignificant results (X2=1.32, c.v. =5.99,
p>0.05) It included a total of 1 juvenile, 1 sub-adult, and 2 adults. Of the 12
calls recorded, juveniles called 2 times, sub-adults called 8 times, and adults
called 2 times; differences not great enough to be significant. Nest 4 also
yielded insignificant results (X2=0.57, c.v.=3.84, p>0.05). It included a total
of 2 sub-adults (22% of total individuals present) and 7 adults (78% of total
individuals present). Of the 46 total calls recorded, sub-adults called 8 times
(17% of the time) and adults called 38 times (83% of the time); both calling
about as often as expected. (See fig. 5)
6) Total Swoops: A significant difference was exposed in regards to which age
groups swooped more often (X2=8.74, c.v.=5.99, p<0.05). Fifteen trials
included total of 1 juvenile, 13 sub-adults, and 33 adults. Out of a total of 62
swoops, adults swooped 46 times (74% of the time). Juveniles never

swooped, and sub-adults swooped 16 times. The test suggests that juveniles
swoop less often than expected, sub-adults swoop as much as expected, and
adults swoop more often than expected. (See fig. 6)

DISCUSSION
Mobbing behavior in Brown Jays is age-related. Juveniles do not mob, or mob in a way
that reduces risk. They were always the least aggressive in every mobbing behavior. They
were never first to call, approach, or swoop, and only resumed calling once. They also
swooped less often than expected. Sub-adults, however, take considerable risks when
mobbing. They begin mobbing twice as often as adults. They tend to lead approaches
towards predators, although more data are required are needed to support this statistically.
As far as calling frequency is concerned, sub-adults call slightly more often than adults and
much more often than juveniles. When it comes to swoops, sub-adults are just as likely to
lead swoops as adults; however, adults clearly swoop at the predator more often.
Juveniles may not mob for a number of obvious reasons. They are recently fledged,
and are naive. They need to learn visual patterns of predators, and learn the correct way to
mob. They are the most vulnerable, and need to learn effective mobbing behavior before
taking risks.
Sub-adults, however, take big risks in mobbing. They are old enough to know how
to mob efficiently. They have the least to lose in the immediate sense because they are
farthest from obtaining a breeding position. By calling and approaching first, they are
putting themselves at greater risk. They have little to gain from these aggressive
behaviors, which contradict an attempt to increase individual fitness. The sub-adults are
increasing their inclusive fitness by protecting the nestlings, fledglings, breeders, and
soon-to-be breeders.
Adults are difficult to assess in terms of individual versus inclusive fitness. In
general, it seems as if adults wait to call and approach and leave these high-risk actions to
sub-adults. While this increases inclusive fitness for the sub-adults, it increases individual
fitness for the adults. In terms of swooping, adults were most aggressive. This is the final
line of defense in terms of mobbing behavior. It seems that when it is clear that the
predator threat is not resolved by the preliminary mobbing behavior, the adults
aggressively mob the potential predator. The problem with assessing swooping behavior
of adults is that the breeders and non-breeders were not differentiated. As is the case with
most social birds, paternity is uncertain, so perhaps more than just two breeding adults
were defending their offspring. One would expect, however, that non-breeding adults
would be the most concerned with increasing individual fitness because they have the
most to lose in the immediate sense, and therefore would probably be the least aggressive
mobbers. This would assume that the breeders were making most of the swoops observed
in order to defend their own offspring, thereby increasing their individual fitness. Swoops
are direct attacks on predators, and most clearly represent attempts to increase individual
fitness if exhibited by breeders. If non-breeders are swooping, this is behavior involves

inclusive fitness.
Long-term studies with banding and DNA sampling is needed to further clarify the
role of individual versus inclusive fitness in age-related mobbing in Brown Jays.
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Figure 1: Out of 16 trials including a total of 7 juveniles, 24 sub-adults, and 44 adults; juveniles
called first 0 times, sub-adults called first 11 times, and adults called first 5 times. Juveniles were
expected to call 1.44 times, sub-adults 5.12 times, and adults 9.44. (X² = 10.28, c.v. = 5.99, p <
0.05)
_____________________________________________________________________________________________

_____________________________________________________________________________________________

Figure 2: Out of 15 trials including 7 juveniles, 23 sub-adults, and 43 adults; juveniles
approached first o times, sub-adults 9 times, and adults 6 times. Juveniles were expected to
approach first 1.35 times, sub-adults 4.8 times, and adults 8.85 times. (X² = 5.66, c.v. = 5.99, p >
0.05)
_____________________________________________________________________________________________

_____________________________________________________________________________________________

Figure 3: Out of 8 trials including 1 juvenile, 13-sub-adults, and 33 adults; juveniles led swoops
0 times, sub-adults led swoops 2 times, and adults led them 6 times. It was expected that juveniles
would lead swoops. 72 times, sub-adults 2.56 times, and adults 4.72 times (X² = 1.18, c.v. = 5.99,
p > 0.05)
_____________________________________________________________________________________________

_____________________________________________________________________________________________

Figure 4: Out of 15 trials, including 7 juveniles, 23 sub-adults, and 43 adults; juveniles resumed
calling 1 time, sub-adults 7 times, and adults 7 times. Juveniles were expected to resume calls
1.35 times, sub-adults 4.8 times, and adults 8.85 times. (X² = 1.49, c.v. = 5.99, p > 0.05)
_____________________________________________________________________________________________

_____________________________________________________________________________________________

Figure 5: This figure measures the number of calls per age group at four different nests.
Nest 1: (X² = 0.08, c.v. = 3.84, p > 0.05)
Nest 2: (X² = 1.32, c.v. = 5.99, p > 0.05)
Nest 3: (X² = 11.14, c.v. = 5.99, p < 0.05)
Nest 4: (X² = 0.57, c.v. = 3.84, p > 0.05)
_____________________________________________________________________________________________

_____________________________________________________________________________________________

Figure 6: Out of 8 trials including 1 juvenile, 13 sub-adults, and 33 adults; juveniles never
swooped, sub-adults swooped 16 times, and adults swooped 46 times. Juveniles were expected to
swoop 5.58 times, sub-adults 19.84 times, and adults 36.58 times. (X² = 8.74, c.v. = 5.99, p <
0.05)
_____________________________________________________________________________________________

